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(54) MANUFACTURE OF PIEZOELECTRIC STRUCTURE AND COMBINED PIEZOELECTRIC VIBRATOR 



(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a piezoelectric structure 
which is finely processed by selectively etching a piezoelectric body block, 
using a plasma for etching. 

SOLUTION: A nickel film 1 3 patterned is formed on a Cr/Au electrode 9 by 
removing a resist layer 1 1 with a solvent. The nickel film 1 3 has a pattern, in 
which a window is opened corresponding to a portion to be etched and 
removed of the piezoelectric body block 8 and forms a mask to etch the 
piezoelectric body block 8. According to the pattern of the mask, the 
piezoelectric body block 8 is subjected to an etching. A piezoelectric 
structure is manufactured, for example, by forming a pillar piezoelectric 
body from the piezoelectric body block 8 or forming an aperture or a groove 
on the piezoelectric body block 8 through the etching. The etching is 
carried out by a dry etching using a plasma for a reactive gas. Namely, 
radicals of the reactive gas is produced, and the etching is carried out by 
the radicals. 
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CO 1 1 5] HI 04#MLT, x^f — I E 

ft tc J: S X 5^ > Sffl V > T«^EEafii(;^*Sifi-r -5 

CO 1 1 6] xyg'^i/iswJKiJ'et^i.tt. 

CO 1 1 7} HI 0 (a) ~ (f ) ©XStt. 

H8 (a) ~ (f) OXai:|^«lT*-5. ^LT. HI 
0 (g) ~ (j) (CS^LfcT^w^— >^R I E^C<fcSXs/ 
5=^>i^X@S, H8 (g) ~ (h) JC^U&X5/5^>dr 
XS(Df^t>0{Cff^. x-yg^>^CD*t<OHl 0 (k) 
~ (m) OXStt. H8 (i) - (k) ©XStBfiS-C 

CO 1 1 8] JKT. HI 0 (g) ~ (j) OX«/5^>df 

CO 1 1 9] x-i'-T'R I Effi$fflViS^^C«, StlSE 
L'S:X-y5^>yfli(DSl£;tt;tf;^.O^tfilC, ■7X^>ifm(D 

CO 1 2 01 *S3g;&ji©X«y5^>i^Xg(C*3ViT«, 
HIO (g) C*rJ:5C. ±^©EJStt:!tfX* 
ffl«rifcSjC:tt-f :^->Xy?'>i»^«ff oTKP»l 4 «Jg 
^t-^, JJcfw, HIO (h) C^-ri:3C, ■ex^>i^ 
ffl(ZiM*^fiKTSfcJe)ro;t/X«)y7X^2:fflt»T, X-y 
5^>i^cJ: OJg^snfcHPSR 1 4 *-grtrttlsK03giBK: 
•7X^>i^ffl®Kl 6^£}g^TS. JJcfC. SIO (i) 

\z^-t^o\z. Ki 6<D±*^e.fiyfs<s<t-r*>x»/5^ 

>i/Sffp. K^tt'f5i->xy5^>i^tC<fcO. Xyir;U 

K 1 3 <o±is*iatBaos5 1 4 fioisiettx.y5^>-y$n 

•5*t. X-y5^>i/k-hcDfitiMOg5l 4®ffl}®«VX 
^>5'ffl«Ml 6C<i:-3T«ftg[$tlTt»Sfci*x>;/5">' 
i^Sn;i5:on COj:5tc. KagBl 4<DffliJ®*ix-/5^> 
yStirjKffl©*««Xy5'>>/Sn-5C4:T, raPBSl 
4CDgg$diliiinT-5. 

CO 1 2 1] HI 0 (h) ~ ( i) lCSUitX>y5^>^ 

Oig-r. XS**»i3ii-rMfii<l:LTtt. ^fg^fiSc^Ti*^ 

CO 12 2] ^OJC^JCXSSriftOjg-rctt?, HIO 
(J) lc^UfcJ:5tcigi$A<#«K:;^#v^reoSCi 4« 



CO 1 2 31 Sfc. Xry^^'i^'^feJzr^-TXJ^^yoxa 

0. laagci 4<7)fiijM(cef^<£^itsct*t-c^s, 

□ SBl 4(©<l!l®(CEt^«^ttSCi:T?, 

CO 1 2 4] ;**3« *Mjfi:&)*Ci5t^Tfe, x-v^f-y^tf 

fcJi'5t. x-;»5'>if(cj:0}gfi£SnfciapaKl 4©ffll 

CO 12 51 *SS3e:3^SC*5<'iT^, X->^>if 

«J«lf-57!y^kx-/yjP (N i F,) (XttffiJSJt) 

£fiD.fc5;5:«^i|!j;0<liP8C 1 4f^iCffffitfc<i:^lC«. 

CO 1 2 6] (II) fkmziitmn.m^m^-r^mM^ 
m 

HI l$#BgbT, SXSfciJV^TSiig-rs. 

c 0 1 2 7 1 ( 1 ) EEmm7^t^=&mmT^i:n 

(l-a) ffim^iyPtyi'Srf^Uf 2.X8 (Hi 1 
(a) ) 

H8 (a) -vaimmiimmiz. s.ni^'^ay{7 8 

Co 1 2 8] :k\Z. f^MLfcEEm^^yo-yi^SCDW®^ 

m\zi^mnM 1 7 STj^sa-r-s. 

CO 1 2.91 ^l<D«H«ffil 7». ^J6t--5<fc5K:. X 

Co 1 3 01 IJffiSai 7 tUTtt, X.y5^>d^OiS«5 

^mzm^^tl1s.\^. Cl«J:5;5:«S«ffil 7iL.T 

Co 13 11 ii-h) SMW:fu^yi7\z-^7.!;^l^^ 
TSXS (HI 1 (b) ~ (f) ) 
08 (b) - (f) T?©Sil«i^«|{C, ff«*(c:/P-yi7 
8S-X«;/5^>i)'-r.5fc«)OXs^^r;P^l 3«:£*»&ft« 

[01321 ii- c) S.'mW:fuvi^^:r.v=^y{fm 
X-r-SXg (HI 1 (g) ~ (h) ) 

H8 (g) ~ (h) -TSmm\^tz3iy=}'>if:^m:^m^-^ 

T. mm*|:^D-yir8*X-y5'>4^-r-5. 
CO 1 3 31 Xy5^>i5'tt, Xyg^>4'{cJ:0JgfiE^n 

2> re PIS 1 4*<w5&o«s«ffi 1 7 »csijgi-rs*-t?mt 
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>;^^*ttW®«ffil 7lcSiJBLfcici;5ril<75:^. 

[0 13 4] ^C*5, 7='-Y— T'R I Effi(C<fc5Xy5^>y 
«rfflti««^(Ctt, Xyf^>ifi:v::^ 

MPffi 1 4*«=»is«a 1 7 iciij^-r-s^-esiit-s. 

CO 1 3 51 '^mmm l 7 LfcX«y5^>i^*tff 
iL«fcJe>, Xy9^>mF^S:M^Jclfat-^!K«S*t;a:< 

-feD, Xy?=->ifX@<0«Sdtgat)5:-5. 
[0 13 6] »fMffl©::'c€r^roa3Maei5i 4* 

D y i7 8 JC?gfifcT « i # IC, »fffi«CD;*: 

#s*«a^BBnwi 4 ^:^:Kl»s::5I6loxyg^>^^^- 
^«^a«:l>c^:**a&s, ;:<o<fc5K:pipffii 4k:j:-3T 

«®Sai 7S^,'^tLTXy^>i'*tfTA-5fc*IC. 
[0 13 7] ^fc. tSri^L.fe.fc'^t, W®mffil7ttEE 

[0 13 8] jftii, :^mm^miz^^^xh, x.y^>if 

fci^K, X^;5^>4^lCi;0fg^SnfcgBP«Kl 4©« 

[0 13 91 *aSjfi35r&C*ViTt>, x.v'3'>if 

*ftS»f-57y{txyir;i/ (N i F,) (Xfiffl^ifc) 
if©J:-5«:«a«ia*J|iPffl5 1 4rtC#fffiUfci:#»Ctt, 

[01401 ( 2 ) *«^«!|&*3lE«tt--5XS m 1 1 
(i) ) 

08 (i) TI»l«Lfe*«8^«!Kl2, *3j;Ut3E«©tt;& 

ic<fc^T. rapsu 1 4 \zmmi&im 2 s^satTs. 
[0141] ( 3 ) j;otffimtt##<7)ia 
m\ \ ( j ) ) 

08 (k) 'Qmwi\.t:.wmmm:.-(smmM^<Di3m^ 



[0 14 2] ttrSlC^ffil SSrW-^Lfcro-^. «J®®S 
@1 5isa:Ut«ffi@Sl 7<Dil5&{tDC«ffi*Sl][)nbT 
1 cO^i-SMSSff oTffim^*: 1 {CJE«t£^#4--r 
^. ^ffija^m, 1 (j) lC^Lfc«5tS8 

0'CSS{clinjab;5:*^6.mSl 5, 1 7 ICDC«JBES:EP 

[0 14 31 mmz. ^ii^^m^m^tditvmii.E<r>'^ 

[01441 <B 1 ~m 5 OJ^ffi(0JE««ii«cSffl t^fc 

[0 14 51 HHC^Ufclll<0}g||«fl£a:^jg#:Sffl 

I Ej*<DX<>5^>;^fCJ:0, aSC^L-fcX^fCSfoT 
Sit-r-5:ii:*«-e€S. -e-LT. 08 (h) tcSbfcJ: 
5 K:, ffi9®*igilS:&I^C WC*«>P PSB l 4 SE^fls 

:/nyi7 8{c:jg*£-r«ct*«-r€r«. -€-0)81*, sue 

* b J; TSifiiMd^fi^tt i: tcapfr <*: ^ o T V > 5 
ft^£E«^*:i75^e;5:SJEmi^jgft:Sf^M-r^:itd«-e€ 

[01461 C C*t»^««J 2 ifejte* L fc 

[0 14 71 0 2C^bfcS2<^J^^<^JEili^ji«:*^B 
1 Effi©x.j/g^>i;^tJ;D, 01 IC^bfcXgCSg-p 

[0 1 4 81 y.v^yif'm(K>mwMB.^iixs-i37.&s.^ 
a)x.y^>if^W^mA.^::t-c. mil (h) iZTFiV 

fti:v\z, m-s:&m'S:^-rm\zni,xmmms.\i-Mo 
m\z\t-^(Dy^-Aifim-f^tiftmmt^ 1 *^e>ifesff« 

[0 1 4 91 03lC*bfc^3©}gfllom««}ig«:Sffl 

m^ii, SFg 
CPffiOx>yf^>4!^tcJ;0, 01 2{c^bfcXSCtieo 

[0 1 5 01 mi 2\Z^V1t (a) ~ (J ) ©XStt. 
X'y5^>i'^fl=dtS;^^jeti1.tt, Bl.lC^Ufc (a) 

~ (J) (Dj:.mtmmx$)^. 

[01511012 (g) ~ (h) ©Xy^'^i^XSC 
:^*-4 0 0 V. 1 OmTo r r . X.y^>^ 

p#«ffim#:^D>;/i7<^mss:-5 ort-r-s. x 

[0 15 21 -eLT. Xy5^><y8#<^KJg«tif<ci:OX 
y5'>y^ft=S:PS-r^CitcJ:0. 012 (g) \z^ 
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iJ'^frSiaS-r-SClttCiD, 012 (h) »C3^-rJ:5 

HIE 1 ^$¥mzm^^«L^4XMr^^\zmm\zmmLrzSMm 

[0 15 3] H4*5J:D:S5tC^LfcM4 0Jgffia>ffi@ 

mizjz^x, HI oc^^Lfcxsfctig-DTfiBrscit 

[0 15 4] -5-LT. X'y^>5/^^:feJ:J5^X^>yB# 

IK14Sffi«^:/n5'^8CJg^-r^3:i:35S-C#^. ffld 
H*»et^UTV>5MPaSl 4SJg^-rsiia:lcJ;-3T. 

- ®^l*^S75:-5JEE««jg«:*®jfi-r-5C:i:/&«T^S, 
[0 15 5] @6tC^Lfcm5®J^|gcDffi«>^ji(*tS:ffl 

tUTC^ Fg 7'R I EteCio 

T» mio{zmLisixm\zm-oxm&-r^iiiimx% 

[0 15 6] ^E-LT. X^y5^>i^(^iJ.i:CKTX^>:y«P 

o^w^mmT^^t.\z^-3X, &m»'^t2^yi;s\zi^ 

fircait»HPBRl4SJgJBKr-5Ci:**T^«. C©*^ 
. «:B80851 4£Jg*K-rs«l*. 06 C^L'fc.fc^ft. - 

5 L < tt« 7 *tjg^$ nitS-W^Zfa yi7 6i)^^l3i^ 

[0 15 7] EA±, mmvit.:i^^m\z%^^^s.mm 

[0158] ( 1 ) a^mmMffilT»> ffi««Sig^t®W 
[0 15 9] 

■6. S£oT, i>;f5:<ifelt3®EE«*|£dtffi«)EE«#:tS 
■5. 

[0 16 0] il>';5:< tt> 1 :3«)JE«*»^**(tS®JE««:<!:S 



fl:a[**-bTViTt>AViL,. Sfctt. «g:«>100*<0 
ffim'»<03 2 9 8 *Offil8flE<i:Site-S-«E 

[0161] C® J: ^ tCil>tt <t%l -pCJEEft^jEdito© 
[0 16 2] a'b/hSV^{*:i«5£WTSmm«:Sr 

«^^iiS5cs*«t-ffim#:«#:«*«iiiiD-r ^ cfe o \zsmm^ 

[0 16 3] SI 3«. ftfe/h$Vi#:S^WTSJEttft: 
1 «:*'L>SC(CLT. ^«>« 0 iZ'p-L-i)^^mm\ZiPii)^-:}X 
JE«#: 1 <©#:«*iliJn-r^<k ^ JC£E««J 1 *<SHg^EtXT 
V»<5«^EE«lift^^©?gffi*^f ETfe*. HIS 

( a ) ttra^Jg® J^4^Offl^£E^gI(i^c0«sj$:^-r¥® 
HI 3 (b) ttP3JgOJ^4fe©«^BE«igft^ 

©ws^"r¥®H-c*«. 

[0 16 4] COJ:5^«^BE««f!l^»CfeV»T, •f'-O 

1 f4#i«d</jN$ t^fcfe iz. m^ii^m^m(Dm 
mm (N 3 3) ^- HTSftbs &.nw i <Di^mmmm 

iihXi-im^itmi 3MHz t35:«. 
[0 16 5] ^1.«Se^D£ES#:ltt^S[*^±€?^>a: 
J&t. ««Jx.ti«®P^».Sii!i (Nt) ^-HTHidb, £E 
««: 1 <Oj^mm^^Sci: VX\tm^im ZOUHztU 

Co 1 6 6] sfc. 'p'L-^tf^-m^o'^miz&m'r^s. 

«)t«)t|'FBlTfa&0. 4''i>^j£S:t>e3x.«»?Ji 3MHz t 
OMHzO!)cfm(0«t&Sl<S. 
[0 16 7] ::<O^OiZ'Pl3i< ii^i-D(DSMWi-f>m 
(Dmm»- 1 <i:S7as^aS:*-r^«IS:Offim 1 *f^S 

OtiT^;3:< 1 ^©EE«^*: 1 1 iSfe 

^ftit<!^f£< t 1 ^<^fiEm«: 1 A^m(D&m^ 1 iSTS: 

[0 16 8] £E«»1 ©S^*ft{cSi[*»f®«Ct3lr>T 
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(i^fS.< it) 1 •P<Da«# 1 dt<(fi(D£E«<*: 1 tS>Sl-&»f® 
^ A «W]*CO X -y 5^ > i^ffl V X ©/'^^ - > i: L 

raTttfl^Atf 2 0 timt.3 0 0 Mm(OPia©:^c$;Sg*© 

[0 1 6 91 iJ>';a:<tt>lO®ffi«^*<tofl?£Elt#:iS 
«:SS*;&jS|©fiS **r « <fc 5 >S«»©ffi«<t:S Jg^ 

iSrffl^-rs. ^LT, JEm#::/a.;;ir8tc:. H 
(0 17 01 g#:)&rRl©fi**<i?bt»ffi«<t:l 

[0 1711 mmmi&w<Dnm^mm^^rzu&miftt 

#:CD^1.^gBf:E«$tlfcffi«^l<fcO'feg<;fe^, 
UT. iJ>':iS:< iife lo«ffi«i^l*tftflWJEtt#:l tSTS: 

Tsct*«-c#«. mm • mm^n^nmiznm^m^ 

[017 21 ncfe, mm-mm^-t. '^mitni:ti.<. # 

®i:t>C3®ttSfcttia®t«i;5:«<fc?»C«F8'J • mMLX 

^w\m.n^W:m%(briz>, mm • mm^nrdmm\z%m. 



[0 17 31 ±M\.tzi^o\Z. ffi*l*:l©fi^lft 

(DBM^i t.Win.^mmn^mt^ii'^\zKm<nBEMw 

[0 17 41 (2) sfc, :^%mz^^m.'^s.wmi=?- 
tt, mMWi<r)Z':><D^m^'^t3mz^ti'en±m\zm 

Sccij^tdsnrvisctdwsLti. -tux, ^j-SRjsti 

ffi^BJlinu> flE«^*:id^e.<©«^$s«-cfr-5ct*i» 

[0 1 7 51 ms^i^sd-rsciTv a^ssssis-r-s 

[0 17 61 m^\t. s«»[©^i/ts«jft>is;ii3ft*T 

[0 17 71 #tc. ttt^Lfc'>;5:<it> loOffi«{*:l 

[0 1 7 81 mmvit^o\z. mn^\<r>wmffiws.^ 

ffS«^lA«SISt-Sie#S«)SiSclSd«Sft:5. S£o 
Sfe«>{i^«©EE«{*i::ttcft^s«8i*«ivt6:: 

[0 17 91 ;isv)@%ia:(Ojg^ig»^«tlg(t;iS(r)d^ « 
«i zit.\zmiL bT«^*^ 0 1 0 -rna, -tscoMw-? 

[0 1 8 01 ^j'tjt-smso?gt)t*3<fcD:^tt, i^mmm 
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[0 18 1] ^iitbTtt, ^'tmmm&'Foi'p'L-Uizf^ 

[0 18 21 S 1 4 ». a{[S(C)g^$tl^€)S;^ 15a 

^-rspMHT*^, si4{c:fevmi. ^^■r<-r^fc 

j&tC, ^J-Si|Snfc«gl 5 at3J;atl SbWTCSeSS 
[0 1831 CCDlS^ffifiai&^tt, i>j5:<<i:fclOfl) 

[0 1 8 41 mm<r>mM\t, tf'&SEcDms i 5 a ^. c 

<D«g 1 5 a®«iB^cffig•r5^1•^a5®«® 1 5 b 

^■\'-y:/C^D5}-iil5nTti-5. (f -i>gCO«@ 1 5 a 

i1>«a5©«S 15b \^±^tl:im<DEEmi^ 1 

- [0 1851 d;DPiffltctt. f -LvgC^mffil 5 alcj:i9 

Mtdi5Sffi-CfeSJ:-5;&}BtR&;S:-r. 

bifeJc-SC, «f9A{f»OlffitS» (N3 3) KTMft 

r-s. — ^1•^gp©«@l 5bcd:offi»sn-5£E« 

1 tt, < . m^itT7.^i7 hitifiO. 5 

ss!i (Nt) ^-HTMift-rs. 

[0 18 61 S^oT, N 3 3 t iziimtSi^&mttm 
[0 18 71 (3) *fgH^JC^^tt^JBE«Si!j^ 

it. ^1 4{c*Lfci'5ic. ffi«^*:i ttfeicma^^ 

ggj^gfl 8**LTt>Se:t3&i»*Lt.n -eLT, JEtt 
^ 1 © 2 -ZXDt&mt.iz "b CmffiSS^gEgJgP 1 8 (OOU < 

mi^ 1 tnmis^mmm i s iKDr^izmm^mm^^m 

[0 18 8] SgiS^S^gSl 8$:^tt^::tlC<kD, 
7?^4. ■SSaS^SEiMffll 8±-t?E»*fT5Ct*<T# 



1 1» -3 t ff^ s . 

[0 18 9] J^fiK-r5«@i^^Si^gBl 8«. I't^-Cfe 
[0 1 9 01 «ffi«KPSi^g|5l 8*)gfiK-rs«<sf<i:bT 

^igieiSl 8S«:;iir^tCcfc-5j«^*§tt^C<!:S:@:^jJp^ 
[0 19 1] BISHtWiiSI'^WJpfiLT^, 0yx.«-fe75 

[01921 ms^^SMSB 1 8 tcmm-fe ^ s y 

[0 19 3] Z.^irZ>Z.i=.\ZiiXi. £ES-fe5S 

e.7S:5«s«^Si^g5 1 8 \zwm<r)nMii'^<^nmim^ 
Vk<r>^mmn\z'mms^^mni%\z\t&nmi^¥s^- 

[0 19 4] BE««3fi^*:«Mffl(C#^$n^mS*^I^D 

«ffiSS^gliage 1 8 iSM-rs c idtys^i J: p C-r S:;? 
[0 19 5] t-J&fc-^, £E««lii«=»C2-0«>«ffi«^g| 

«tt^2<7)«ffijg^ssi^a5©«.tgiaisn-5j:-5{c. « 
[0 19 6] eA±, t!iggLfc*5SBgic«5is-&ffimis» 

[0 19 7] 01 5«. i^W^\Z%^^^mWm\=^^ 

[0 19 8] H 1 5 C:tet»T, £AT<D 

v>^l 9£DrtECH«$nfci^i^2 OrtC. ^Hft 
?^*J2 l*<3E*$nTtiS. 1?®fi^t«2 icotasjc. 

ft^*itfc-y:fe«^ffimsft^2 2*<H3esnT^»«. 
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tt*EatU-H^2 4;a:t*tc<l:-oTA>>i?>'y 1 9 (Cig 

L < itmmfkmm 2 e c j: o ssiisnr v^*. u - h 

«2 5C0GND (i^^>H) ^fcA-i/j^^y 1 9 

fefiiai^ffl L < tt««ttifliig 2 6 c J: 0 iSiSis nx 

[0 19 9] HIS (C^bfciSTffaaitt^-CfeViTtt, 

«^E«MftT2 2ttK^'fX>yf^>^S*fflViTS3t 

CO 2 oil X5/5^>i^S;»DSLTffaca:*!|*at 

[0 2 0 2] x»/5^>^^<^Djt>^>■T?EE««i:<^)s^^s^sx>v^ 

[0 2 03] ffi«#:d«JE«#igaTafe set <£#ai:-r 
[0 2 0 4] 7'^XTi&ffll»fcX>y5^>t5''B#(Cfi6ffl-r^ 

[0 2 0 5] Em^i'j 'yi7^-?m^nm^i^i3.^z. 

f& (Pb) S-&'D'^a:/:7.A-r hfls-&«), •r:0:t)*.Pb 

(B* B" ) 03 WSa^SC (CICT, B' 

(Mg) ^ffigi (Zn) ;a;<if0 2ffiSfctt3tt<Dl^'r:*- 
>T?»0, B" ttX^r (Nb) ^i'>y7.5^> (W) 
;a:£©5ffiSfc«6fflO|©'f:t>-t?*«) <£W-rs«fi 

tfibs. U5i7-y— pzT^^^1stJ:(^'b 

[02 06] «^ffi«Mi!;T«>*-r SM 1 * J:at^ 2 « 
[0 2 0 7] EE«^^:4:^'b^C^1'al5i:IB^I^ffi;fe«gSISr? 

ffl sr#tr¥ffl terns j^fiS ^ txT -5 d t t -r s 



[0 2 0 8] 

(0S<D«*;5:!Ji?^] 

[03] 2i:5&§9(:ffi$sii^oii&(D09£^rm^ 
H. 

[04] *5gl«tC«SEE«fls:C3teO^JS^-r«BS^ 
Bl. 

[0 5] 4i:fen(C{^-&E%{!(:<D«&0^&^-r«ER&^ 
0. 

[06] :^%m\zi3h^mnm&iii^<D~m^^-tmmm 
0. 

[09] *^igK:^SX-y^>-i;'xS(cJ:D?gfiSStifc 

Affile yyitmm^z-^nrz.^ a^tiTprrwrn^mm. 

[010] 2^f%^K:^S%^EmM»r?(9$(jS;&^o« 

[01 11 *f6g^C'»s*g-&m«igiH^osii:j^s©<ts 
©«sis*-riitB&xs0. 

[012] :^^m\z^^^'^m.^m»Fi-<nmk-^m<r>^ 
«)fisi**-r«tBSxs0. 

[013] *f??gtc«siS^£E«ii»^©(t&©^JS5^t- 
«i%¥M0o 

[014] *36IBC^R-5«^JEESlgl!rFOffi©*iI*^i- 
«III1&¥M0, 

[015] ^^m\z^^immmri^<r>9csm(r)-m^ 

1 -JEtt^t: 

4- mNi 

5- ?L 

6 - Si 

7. 8 ^'i' 

9 -m® 

10, 1 l--7^ hU-v'Xh 



- 14 - 



12.1 3--yir)Vm^ 
1 4— HPfiC 

15. 15 a. 15 h—MH 
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